Although eosinophilia has long been associated with helminth infections, the function of the eosinophil granulocyte has remained obscure. Depletion of eosinophils by a recently developed monospecific anti-eosinophil serum (AES) (1) has provided a means by which the role of these cells might be elucidated. Schistosomiasis has been the only worm infection so far studied by this method. By using AES to eliminate eosinophils from the cells added to an in vitro assay of antibody-dependent cellular cytotoxicity, it was found that the absence of these cells prevented radiochromium release from tagged schistosomula (2). Of particular significance was the demonstration in vivo that the acquired resistance of mice with chronic schistosomiasis mansoni to challenge infection was abrogated by administration of AES (3). To verify these important observations and to extend them to another helminth infection, the present studies of trichinosis were undertaken.
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In trichinosis there are two phases in which eosinophils might affect the outcome of an infection. Firstly, after the ingestion of muscle larvae, adult worms develop in the intestines where they remain for approximately 2 wk and then are spontaneously eliminated. Secondly, first-stage larvae produced during this period penetrate the gut mucosa and pass via the bloodstream to the skeletal muscles where they mature into infective third-stage larvae over 3 wk. We have examined the effect of AES with its attendant marked depletion of circulating and tissue eosinophils on both the intestinal and muscle phases of a primary infection of mice with TrichineUa spiralis.
Materials and Methods
MonospeclfiC AES was prepared m rabbits lmmumzed with eoslnophils derived from mice infected with Schistosorna manson~ as previously described (1) . 100 CFI Swiss albino mine (Car- (4) . Each mouse was given 0.25 ml of AES or normal rabbit serum (NRS) by mtraperitoneal Injection twine weekly beginning on the 3rd day after refection. Groups of mice were killed at weekly intervals. Adult worms were recovered from the small intestine which was removed intact, chopped into 2-cm pieces, and then digested with 0 04% NaOH (5). Muscle larvae were obtained by homogenization of the whole carcass m a Warlng blendor followed by digestion m 1% acid-pepsin (4). Peripheral blood and bone marrow absolute eosmophil counts were performed (6) . Biopmes of the hamstring muscles were stained with hematoxylin and eosm for measurement of muscle inflammation with a ~r MC particle measurement computer system (Millipore Corp., Bedford, Mass.) (7), while muscle and small intestinal biopsies were stained for tissue eosmophils using May-Grunwald stain (8) . Results The peripheral eosinophilia which was observed between 17and 25 days after infection in mice treated with NRS was completely suppressed in animals treated with AES ( Fig. 1 ). Mice treated with AES, which has no activity against immature eosinophils (6), showed significantly higher bone marrow eosinophil counts 2 wk after infection (P < 0.001, t test) than animals given NITS. 3 wk after infection, however, the bone marrow eosinophil counts were higher in mice given NRS (P < 0.01, t test).
The moderate infiltration of the small intestinal mucosa by eosinophils in infected mice treated with NRS was markedly suppressed in the animals treated with AES. While the inflammatory infiltrate around muscle larvae in mice treated with NRS consisted of 10-20% eosinophils, eosinophils were reduced approximately fivefold in the animals treated with AES. There was a commensurate reduction in the area of inflammation around muscle larvae; the geometric mean area of inflammation around cysts in animals given NRS was 3,450 ftm ~ (range 480-24,600) compared with 3,040 ftm 2 (450-20,500) in mice treated with AES, but this difference was not statistically significant.
Intestinal worm counts at 1, 2, and 3 wk after infection were similar in mice treated with AES or NRS (Table I) . Muscle larvae at 3 and 4 wk after infection in mice treated with AES, however, were almost double the number found in animals treated with NRS (P < 0.01 and 0.001, respectively) ( Table I) . Treatment wzth AES chd not mfluence the expulsion of adult worms from the gut, but lmpmred resmtance to the larval stages was ewdenced by increased numbers of muscle larvae * Student's t test Discussion As in other systemic helminth infections, eosinophilia is one of the hallmarks of trichinosis. The rise in peripheral eosinophils was shown by Basten and Beeson to be dependent upon an intact cellular immune system (9, 10). Furthermore, it has been demonstrated that lymphocytes obtained from animals with trichinosis when exposed to soluble Trichinella larval antigens secrete a lymphokine, eosinophil stimulation promoter (11) . This substance may be one of the factors responsible for the migration of eosinophils into the major areas of inflammation observed in trichinosis: the intestinal mucosa where the adult worms reside between the columnar epithelial cells of the villi (12) and the muscles where the larvae undergo encystation. It has been suggested that the intestinal inflammation, of which eosinophils are a prominent component, is responsible for the expulsion of worms from the gut (13) . The present study, however, indicates that eosinophils do not play a role in this response, as virtual elimination of these cells from the intestinal inflammatory infiltrate did not alter the rate of expulsion of the adult worms.
It appears, though, that eosinophils are an important factor in resistance to the systemic phase of this infection as mice treated with AES had double the number of muscle larvae found in animals given NRS. Since the length of residence of adult worms in the gut, and hence the time available for larval production was identical in the two groups, the numbers of muscle larvae should have been similar. Although it is possible that the fecundity of the female worms in the eosinophilopenic animals could have been increased, it seems more likely that the increased number of muscle larvae in the AES-treated mice was related to facilitation of either the passage of the first-stage larvae through the gut mucosa and the bloodstream or of their development into mature larvae in the skeletal muscles. The small reduction in the area of inflammation around the muscle larvae was consistent with markedly decreased numbers of eosino-phils in the lesions. These observations parallel those found in schistosomiasis where depletion of eosinophils with AES resulted in a corresponding decrease in the area of inflammation around schistosome eggs (6).
Mahmoud et al. (3) showed that eosinophils are an essential factor in the resistance of mice with schistosomiasis mansoni to a challenge infection. The present experiments reveal that eosinophils play a role in resistance to the systemic phase of a primary T. spiralis infection in mice. Whether their effect is nonspecific or is related to the development of specific acquired immunity is as yet uncertain. Thus, the long-recognized association of eosinophils with helminth infections has been further defined. In a second helminthiasis, eosinophils have been shown to be an important factor in protection against infection.
Summary
Mice infected with Trich~nella spiralis were depleted of eosinophils by repeated administration of rabbit anti-mouse eosinophil serum. There was no effect on the spontaneous expulsion of adult worms from the small intestines, but the numbers of larvae in the muscles were almost doubled. It is concluded that eosinophils contribute to resistance to the systemic phase of trichinosis.
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